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§19. Ideal MHO Analysis in LHD Plasma at 
Core Region 
Narushima, Y., Watanabe, K.Y., Sakakibara, S., 
Yamazaki, K., 
Cooper, A. (CRPP Lausanne, Switzerland) 
The low-n ideal MHD analysis is performed to the 
LHD plasma using TERPSICHORE code[1]. TERP-
SICHORE code calculates the stability of low-n ideal 
MHD mode with 3-D equilibrium. Here, the behavior 
in a plasma core region is discussed. It is compared 
with the experimental result in order to study where 
the domain of the present experiment is. 
· The plasma pressure profiles adopted to analyze are 
expressed with p=p0 (1- p2 )k and p= p0 (1- p8 ). Here, 
p, p0 , and p mean a plasma pressure, plasma pressure 
at the magnetic axis, and a normalized minor radius re-
spectively. The parameter of k is the quantity which de-
termines a pressure profile. The value of k=0.2, 0.3, 0.4, 
0.5, 0.6, 0.7, 0.8, 1.0, 1.2, 1.5, 2.0,and 3.0 are used. The 
range of the volume averaged beta is up to (,8) = 2.6% 
The equilibrium data is solved by VMEC code[2] with 
a free boundary condition. In this case, the magnetic 
axis moves outward, and the shape becomes smaller 
with increase of a beta. The calculated equilibrium 
data has 121 radial meshes. 
The boundary condition to carry out the TERPSI-
CHORE code is almost free boundary condition. Cor-
rectly, the conducting wall is in the position of p=3.0. 
The shape of the conducting wall is the similar figures 
of a plasma boundary. 
The typical mode structure (nlm=112) and the pro-
file of the rotational transform are shown in Fig.1. This 
equilibrium data is (,8)=1.1% and p=p0 (1 - p2 )1.5 • It is 
found that the position of the peak of the ~s corresponds 
to the resonance surface of tl2rr= 112 at p ~0.5. 
The calculated result using TERPSICHORE is shown 
in Fig.2. The opened and closed circles are stable and 
unstable to 112 mode respectively. The low-n unstable 
region is shown by the dotted line as a reference. The 
solid line shows the Mercier criterion of D1=0. The 
experimental data is shown by the square. The gradient 
d,B I p is the value in a certain fixed position of p=0.5, 
because it is easy to compare the calculated result to 
experimental result. 
From these calculated data, it is found that the 
low-n unstable region exists inside of the Mrecier un-
stable region, and that lies around (,8)<1.9% and 
0.02<d,Bidp<0.05. At (,8)>2.2%, Mercier and low-n 
are stable. 
The experimental data lies in the Mercier unstable 
region, and it grazes the low-n unstable region around 
24 
(,8)=1--2%. As the beta goes up, the pressure gradient 
of experimental data increases till d,B I dp ~0.02. 
These results suggest us that as the beta goes up with 
a pressure form maintained, the plasma will be in the 
stable region to both of ~1ercier and low-n mode about 
core region of the plasma. 
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Fig. 1: Profile of (a)the rotational transform tl2rr and 
(b)radial deviation ~s of nlm=112 mode 
0.07 
0.06 
0.05 
on 
1? 
~0.04 
-& 
~0.03 
0.02 
0 
Mercier unstable 
0 
0 
0 
• o .. r .................. . 
Low-n W!Stable • 
• 
0.5 1.0 
• 
• 
1.5 
<p>[%] 
Fig. 2: Relation between the volume averaged beta and 
the pressure gradient at p=0.5 
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